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Ihh invention rsiat&s to imrsUirninc-i ;sn«.-5- 
torriaUc ssifgicai stapSng it?str«rns-.--!s j-u rc-c 
psrticutariy to (mproved sppsrjjt.js, .i^-.ci l a^-^c^i 
fof £Sf.unn:9 a^d aUmthv^ toostris-r -ei-ti.ss-^! -.;; 

■n r:H;$:n! ve«!'S. fheft: h&i. bses'i a s?g;adv 
!!-"5re«s-3 in ii-':5 Of is-stsaiusmin^i aSap-ars in 

cansf, from the «sopiisg«s to th® srsus, 

!ntrs!«minaJ ctfctjia!- stspisfs, disposed U.S. 
»a{eftt No. <r.3l8,S76 produes s rssitit gen^reUy 

cGsisidef ss>;v rfsducs fhfe ifme rsqulresJ to psfform 
th<a proi;:5duf e ss compared to the hand-jsl&drtg of 

ir; she use of intriikii-tsifiwi ^;i?s';Li!8r jtspisrs, it is 
current prsciice to s.scu"-'> tu»ijic:r :)^:;ij4:, suoJ^ as S 
Dciwoi. to ^tsvjser before the bow«i is stapssd 
toj^eih*!- '^i^;.' is iiczttr'tpi-.sh&si by pJsoii^g s pum- 

-.r^ro; UK-- bcswai s^ouoci ths s$iap!«r fod by 
tJ-jJitenirsi-s she pijfse airitfo ^uti^re. 

fjfid by haniS, or Dy th^' us<! of ptjrse-sifir.ge!- 
appa'3tus of tfis- typa <.i!s<.!o?sc r u,3, Fstcrt No. 
4,345,SGa, Vv'hiis this typs appsrattis is of gmst 
^8S!sian«8 iR piacifsg purss-stflng s«tuf®% Ssssio 
Viffsicii lis too titisis or toe msv <saijs» « 
maifc«<5tion mt^ ^ s missed sttteh or a «titch too 
shsiSow to hold, if thsss cotiditioos 3fs not 
corrected prSortosstSog ths stap.ss sr^d it-xc-isi^.g 
the excess intsrne! tlssws f'«'r> ti:!e organ, s isai-;?' 
snd noi^-hsmostatic an^stomDiic. cat) ■■ssuif. 

difficui); to usso In cfsna'tn proc^cu'S? where orgKf> 
ascsas difficuit, swch -.n ci>mi'\ ios*; coioo 
f?s»ctlorss, in such cases, it is not j>t3«siUi« to use 
a pisras-stfinger, sirsd ft is exireo-saiy GifticuH md 
time corisutTting to piaco she pwrse-sssrin^ mtuw 
by i\m± Aiso, sj^d these above f«3sorfS, it is 
dli^cuit tis meks: a&s of a "•iicsed XBcmiQuo" (>-! 
litis iimSed accass sijuistion, 

Stiii further, in such ciifiiciJit ci';c«;s-5 proc-3dures 
as s lowcoiors r«s«cs:!on, ;t )i frequsnriv nscussary 
to UtiiiSS r«;ct3! sturfrp rsjieniion sutures to ^.014 
th« rectss stump uo and «reci far ktrther siit^ri«§. 
Thiess fst^^f!^(Of) suiust's cati siip or tear o«t, a?td 
«f« othefwise botJssrsoroe a« baif^g ti> ths way, 

in 8oepfd««ce wstSi on© aspect of the 5nvefttioi>» 
Srt («tr8!uMiPs! Si^astomotio surgicsl stspUrsg 
instmmgnt has a sSapJe cartridge, a cyiindficai 
j.vsip&l wlti^in the caftridge, f^nc a stspie 3f-vi{ 
mooni-sd on a rod extertdina tVom the staphs 

C.«'ffiC!^53, Sf!<5 ,SOV;i 05:!n-;J Sr!?',>3b!i; KAVjifl tftS 

iJSOte c«:'5ndQe for faringir^g «:n(is o; Ihsj iraft- 
<;s:;;is;d tol-fuisf stiuc-tufS tcffeihor for stapl- 

ing. 0!-:Sfaj:;s;!!SH5d ir: ihiii it tisisue f§t9r>tiOf> moafis 
Is rs-iourstsd on she ro;-i 3cc.«ssibie bslwe«i> the 
:>!.S!»i-? ooft-idcje find the anvii for hoidiog an and 
of 3 !u;xi!&: !iss.i;fc .jl,? uoiuf & prior 10 and dur'mq so 
«n3-5tcrr-;Citic, prfjc,5:dsjre, s:ni5 irf {hat the ttsSMO 
f^^i^^otio^ m$isr.$ is ffictionaiiy !T>o««{S!d ors the 
rod mid yie!dab!y slidebie theresioii^i. 



liafnged spoot yi^'djliy dU,oos&0 cjr. tfi* in^-ru- 
mosii rod betwse)-s che ^nvii and Sh'j CvSr! fKi'ja. The 
spooi fiaoges are oi !os5i»f diari^ster thars the 

i; cyiindds^! scaipeS provided m the irsstrtjrosm, 

in »se th« inssttuiiejeot is if^serted 'mo xumka: 
tis;su«f, s-jcfi 3S 5 i30vvf:i, sfiO th«? btJvVfj! is d"5vvn 
f«di:3iiy iifWasdiy Dy rn&.-srss of v^'r.sj.-Dsny. iv-'ui 
3r;d fiijhtiJoinij 3 sutUifft, o>' son-.g oSh'?? n-;«:3ns 

jif iiucU as a piastic tie. cirnynd boxv-ai st ;i-;e 
spool- The Jsssiio is sscyrso ;o ti^:? sf.'oci tsy the 
suture or tio, with ths spoo! i!S;nge» fcscii ;f stifle; 
tissue retentiors. Tiioreafi«r. the buYv-ji is cut 
adjaoent T'g spooi's fonA'arc; iij:ni7i:. \»/i'r: ihe 

fS iOWOr bOVVCi -Xilri.;; rs:.a(ned -SOOUt ti"?: SDOOi by 

thij wraoped soturs, 

~h^: uytnsjr tov,'*; then -rsrsoctsfi S'-d the 
ren-iasfisnji bowd «od p<.!iK.<n :S b:nuom into 
ps>S:itton over ths distoi enri c<? a nj.:ri.ar;5nt, 
58 Sinco this *:nd .& -jsus-iv fic&iy 3c.c<;:5'5!0!«, a 
pufsa-stHng suium is fnechsfjicaiiy sppiiso ano 
Sss sftd is aecursd over ttre sr^vii arsd sbaut the 
rod adjacsrst die spooi. 
Therssftsr, the arsvii i$ drawrs toward ?he stspis 

..•a driving eartddqe whiie dis spooi and seciired 
hc:vV5;l end nove siong th^ roc snd irito ;r;>i isres 
ssjrroundoo isv tn^ :;,=lrt-•!dgs^ ano the cyiind'iosi 
scaii-iei- Once li^e snvsi ;s p^fsp:>fl¥ p:su<ja rsiativ* 
to the stap;5J cartridga, ths mstruf'-sr-.t 's activstsJd 
to impJaoi tng stspiss ana n-:Ove tha sceipsi 
io' ward around tha spcoi, cutting of? tissue within 
thsj furt^«ft of the bowei ioter ioriy of the circuiar 
staple Sftie. TNe ioaves tissue "dousho«is" 
sijtrouftdi«s ti^« spool aod tho rod, aftd this tisat^e 

33 is removed with the 'mstrume^^t as it is withdrawn, 
in 50 e!te?-r->at!V« sDibodinnsnt, two spoois fjf 
3ppfopf:ato W"it!-5 ix-,i.(ii-i rnountsd c-n tng 
iristjui-neni rod, ons spooi '-o^ ss-iiini.n^ ii^s; er-d oi 
the proj<;iTiai os-yssn one for securing the end 

m of the distsi organ. 

irs yet soother embodin'^sn!:, ,3i wssh;jr or ilarjgs 
(s provsEJed ss s ps-t of tf>e ssapse snvii for 
citta«h!-!-i6n? o-f ti^:5 on<-i of tns disjai orgast in- 
teri-sajiy of ths stapiso anvii* 

d'.. The sf.spiitiy in&rrument provides 3 oomber of 
:rnprGver-~;iJr,rs and ,5dv?in-.ag&s, it slifr.inatas the 
oijrrjft-stMnging ; squ;f&nients for at iesirst iha psox- 
ima! orcjan -jr-d. ,3nd seeu-res diat end for %::anssny 
!f> more consist-sr-iHv uniioim ni:jr;r!*jr. "nis 

5sf grssEiy fsciiitases use of the stapiing ifist-uni^jnt in 
ItiTsited acssss area, whiia st the ssm® time 
Jmpfoving ti^e doeiJre r«$ij{t arsd permlttmg ths 
uss of a "dosed tsohmq«e" even whse deaiing 
wf th s Sew»r cotoR rese«ion. Aiso irs this eonneo-" 

m Mn, ths stapStng irsstrsiresnt serves to eilmirsate 
ihs oeed for using retention eumres for tiie ractsi 
^orfjo md fssfjdsrs the instrument kseif us:5di« So 
J^ofd the stump in oiace, 

Accor-tiingiy. '-i&n of 3^; ;ntr3!un);n-si «n«sforno-- 
tij; ;;ufyic:ai aispiing sriStfUiment snnanuKi, ;.!.;r- 
gicas procetSon-js are i(nprovs;>J. and 3 great deai 
of tin^e and tedio«s procsjdure tsctjniques am 
savsd iitid slirninatad. whife the uoiforrotfy of 
fioal tissoe ;s«?!St«>r??<jtit; is Smpnsvad. 
i^'rench docsjment i^o- S490482 sf'owss so a«as- 
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spoo; With ricjr^i^srf snd'5 STid 5 f ;.?u» 'tJtjin- 
inc. s!jrf«?«!. This is h«jd -.n EJOSiiiO": on s «d 

tjv' 3 Circufyf coikii v-iiiojQ. Doskson ss ?ixsd fcf the 
ciufation of Jhe op-sratioru 

Us a(s;o«Sat3CK wkh another aspej:; of ihs irsvan- 
tjon, a tissue retention spooi for an iorrsmrriin^i 

vvardiy of ihtj ;;pc>oi and ^ cyHndricai ttssv:-? r^.jsri- 
xioi-j surfsce including s ssSyraiitv of rscsi^si t-ssue 

sgsimt sisdinc! th?;r6ffom. charsctsfi^ed in tfiat 
th« s;|X5o; rws a;-! ;fn«rn;5S oorn having yieidSibiy 
fnc;i<.<n;si rjrippl^g rr;et..r>s, 

The :nv^r!tson wiii now funtisr descfibeci by 
vvsy of ssamiiSs with r etstsncs to ths accompafty- 

Figure 1 is s perspectv'e visw - jf the §LS trrstru- 

riguffj 2 is a c;foss-;5ecs:ori3! v}«w of 3 tissue 
retention s&ooi if^ accordance witrs Jha ioveritJors, 

Figure 3 is a sfjore dst;3sSi5cs crosss-ssjctions! vissv* 
pf the st3pi« cartridge, ar^vji tissue rstsntfon 
spooi csf tho iristfiir)i8«t shown \n Figure 1, 

Figurs 4 is s cross ssotforssi V!®w of th« ffsstns- 
msnt of Fi^ufe 1 as taken siong imss 4—4 of 
Rgursa 

Rgurs S is 3 psfspsdSvs vissw iliusltatirtg the 
iniJiai st&p of utilization of tis iiistrymstit shown 

in Rgure 1, 

Figurs 5s is s perspsctive Visvv simiisrto Ffgurs 

but showing ;3n «!jern«;i;v,^ plashc lie ssc«nrtg 
tissys sbaui Shs spopf.. 

Bgprs 6 is a visw iiSusjfstii-sg the sxcisto 
si3 tubtiisr tissue with whtoh SS« Iftstmmsf^ sUawn 
Srj Figure 1 is ussd, 

Figi^fe 7 is « osrtisf tsross-secUofssi v'i«w show- 
ing th« Irt^mmerit of B^um 1 iiM sstersded forrs-! 
pMr to th® StSpiJiig: »f g trartsmed Sow-si. 

Figarfe 8 is a partisi «f<5SS'-§s«tion^ji vSew csf fns 
irtsti-umsrsr of Figure 1 showing th=5 position c-fths 
stspi« csftridgs, t'rsg jsrsvii ;5rid Sh» Sissis;*: rfjwinikjn 
spooi i!itirf3«d;ai«:ly prior io sUipiiog csf the imri- 
sgcled howsi -ogether and tiis c-vitting of th* 
inte?T:ai snos oi th« ifspssctsd bcmai tr.tefrfsHy <tf 
dfcuisf s;iapis: sir!«, 

rlgura § i:5 a cross-s-ecfiorssi view showing 
r&mov3i of the Ir^strumsni: sr^owr, ir> H^ur* 1 from 
the «(iastpm<;ttc of 3 t'sossctsjd tsovtf«i, 

Fjgt,irs sO !S a cross ssctions! iliustrating 
the -jitjiitsHcr! of ths instrument showy, in Rgur© 1 
in s iirniiC'd accsjss srss, and 

r-fiiursss 11c! and "sth am resspfictive end snd 
Son<jiuJc;in3i views of a tubui^r structure and a 
p;jrs.6'ihin9 s^jjiifs .assoossed th&rewsrh. 

Turosog now tc ih« drswings, tf)«::'t: is s;howo irt 
FfSurs 1 sr^ intrsiun-iinai anastomotic Si,pg!oei 
Stajjiing ihSSrofnsnS 10, Por purp(sssi;> of brevity 
the "foi?owiris d-jscriptioo, the insrsSu^ij^si gnes- 
tomotic surgicei ssspiing ii-strurpsot 10 is referred 
to assf! "its*" (OSP umsin- 10, Certsin di^tsJis; of the 
]IB instfurtsefit 10 shown so f-tgi.sfe ars iifus- 
tratfid snd describod if^ U-S. ?*at f^O, 4,35S,S78, 




This its int-i-ufVi-ji-it 10 ;£ panic-jisdv U3'ji;.si for 
tffs stjasS:or(Kstj(: c.-f Sf;3!r.st:;;te« ti.;0'.;i.ar Sis:;;!.!-? 



5 stmclyres sijch as body 0:-5a!-!S, and ;ncii_idi:>g Ijos 
not iimited to, tiisj e&ojjhagy;;, s.K.-n!aci-; rsrH's 
btswsf, arid is geiwaiiy used as d;:m:f!ped in U S. 
Patsm No. 4,314576 fof stspsirsq J;«nfP5csed 
organs tdgatter, Suctj provides an ifis^vrov-id 

IS method fof tii« SDassarfJovi!,. or Icifiioe stap^i; 
of traosisctod tubular tKisuss. 

The its !0*h-un-!ent 10 iociodefc « nsfKile <;t 
pioxii'tmto sjnfS porSiC!!"! 1 1 and a <:ii;jt«! Cff opersjive 
am portion 12. separated by sn siongaied sharij; 

?5 IS. Sttmk 13 s«f¥8S to mount ths opsresiivo snd 
15 sway ffOiTs sjse handle Itj and provides s 
ho^ssns 'fo*- contro! ms-ribers which sstond 
betwesn ;!■!>? op-M^-iv-^ in-d I?. <-nii fhe p-oxij-risse 
md 11, 

Fsgtjfe ,3. ihis opssrstiv^j )5o<s 1S j?ids,idgs an anvli 
and a oySsndricsi staple cafHer or csiTfidse 1& 
housjog the atapi® d.^iving aopaf&iiis ISa. Stapi* 
ddving appsfatuji IBs is provided with one of 

»6 pmfsrsbly two drfiular, .^tsggsrsd arrays l§ sod 
1? of staples as isest shown in the ctx:!ss section of 
Rgure 4, The arrtJys 16 and 17 iilusti-sts the 
dis^ositsofs of two circoia!-, stsgisss-ed iiifss of 
stapies utfiisud ep SrSours the trsrisscted Ussua 

ss ?cs9ttth«r. Drivers 15a bshind the staples csn bs 
shfitfKl io drivs ihe staples foPA'srdly through 
sisstip a.^d o.nto anvil ■i4forclinc,i^ing, as disclosed 
in U,S. ?*3te;it No, 4,S1S,576, 
A cyiindrlijsi scalpel or knife IS Is disposed 

jm within the staple cartridge- IS and :$ shiitabis 
outwardsy, upisn actuation of ihs handie 19 st 5h;s 
i^srsdie end 11, to snQgge a washer 2-5 Intgriofiy of 
th® 9mi\ 14 and oxotss any tissue thersbst^j'./esn. 
As noted fro^vj the drawincjs, ihs stspiss dnvirig 

40 ca-tridge IS, i;>8e;;- ':-f w;! If; ;s!'d 17 a.-id 
the am'!! 14,^ are genera iSv cireuiar. ths snvii 

Staples 3s ■f:»Y -a?!:: >:s-K'«n ouiV.'i; (iiy ci :ha j.-^apia 
d.'iVinq ca'indaa IS, aiBo ijp.-^n actnaiusn of tne 
•i's handfa Icj ar handle end t i of ih'j ii_S insxrument 
10, 

Turning fofiefly m tde deanrioiicr; of jhe POSf- 
ation of she itS inssruir^ent as disclosed ;n U.S. 
Patent f*io. 4i3Ui,c.".?&. jhe anvii 14 :e shifted ^jv^'ay 
so fi-on-s tt^e staple osftncigs 15 by foJaiiori c>i s knob 
SI at ths; hsfioie 'iw.i 1 \. This -..-.an ba dona tjofoi-f 

for sxampie. 
Thareafter,- and pdor to the ilS sristrui-'isnt 10, s 

m puree-^trins -^uwm isoe ?igs, 11. ss-d I'iBi was 
appiied to th« pi-oxirnase en{i of the iunien sithsr 
by ifiean.^ of a pijrsa s^rlnqer surrh es tna! shown 
in U.S Pal. No. 4.3'U;,£;00, or p-isnusily. In*; iOvvi='- 
end of ti>e iijrnen w«r> than se>xaa« to ifHs iod ::,? 
:5Po-.Jt tite st.apia cartridge head 11.^ by d'stving op 
ih» pufse-atnng sutu-re. Tnef«:afi«t,. i!-;;? oppe;- eoci 
of the luifien s^-aa puiiad oh ov■■^r iha finvji Ui arsa 
ths disfsasffd po'fion ramoveo "f'he iovvBf eriO of 
tne- opp«f t;ans.:«ctij:d !u;ffi4-n sv^,-j then provided 

(JS siso with a por^s«i-sts<ng sottif<s. it was ihar; p,;.iii<ad 
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ov«r the anv?! 14 snti thminnt-t gatf &t«d ajotsnd 
the rod 32 lust in ftom of aovs! T5^ers;5f?«r, 
jfis? kf!o» w«js fosassd so as to shstt ?l^s5 g.nvji s4 
toward 5h<5 s-.Sapit-; carJjidge 1&, ThfS positioned th« 
anysi 1^- in op&rsiK'p' »«;&tsDfJsfiip with ihs csf- 
tfidg? Ui to cSioch 'he ;5!j:pi--js ■« ba rfdvefi, Ha«dS« 
1S t>-;s=!-; cserated. ^vJ^ereuoon the stapfes 
were- diivs'^ into srsxvcisdSy :!.f»f5e,5 tianss;s of oot!^ 

iirrayed patsefT; o5 s;aa9S>f«<^ st^ps§! rows. At tJ^e 
same tsfne, the cyUridrics! knife 18 was dnv«r» 
forward to jaxcsse tha tfss«s fmsrr^sfiy of lh» 
stspfa rows. Ofwe the st«p!«« w«re drivsm afsd the 
t)s«u8 (5'<c!S8, th« SLS ?rts(rum8«S was fresd 
w.as- %v:thc;ra«f5 through the Sumers, Sssvifsg g 
r-?jD!r.ed lurrisn by frsssns oHhe dreuiar Sirays of 
stapies. 

When !hs pu'se-stnng suture wes «??pfisd by 
hsnd, or mt-jchanSciisiJy tKftKi§n «S8 of S purm- 
stfingsf as dJscU-JStJd In U,S. Pat Na. 4^^,SS0, 
ih^rs wais some jXJSSibUity that s stftch may be 
miissgd, or may bs piaeeid too shailaw is hold, or 
omsiwiss «f0u!4 not bs sacurod to tho ttoig s 
unHiarm manrt&r, such ss that show« in Rga< nA 
end 118. ff a siSscn wbs rr.is^jjd a? i? ?hft stitch was 
placed too SheHow to noSd. a portsor; of )hcs s-s-yue 
is fsioased and tr.s f-m' Usplsc anasromofic- may 
fiol be virtittsrrn or sec;;f«:, but tatipif cfsuld !«ak. 
Morscvsr, Ehere are many occasion;! svhsrs ft Ss 
Rscesssiv lo irsnsect a teos-^ai, for $smr\ph, fn 8 
p\ac& -where sccsss is ci.i'ficuSt to obiats>. This 
occiifs, for sxsmpse, Jr> the iower coion snd rscts! 
srsa such as iiiustf aied so Bg* 10, where the iower 
por^bri of the bciW(?S to be transsctsd Is 
Sijrroundsd by bone and other tissues, maicsrf-g it 
vary Cifficuit for ti^s sur^seen to mancairy oiace s 
prnpfir purzu-i^irk-.g -.iuixtir-i, sjhowrs m i-i'js, 1 lA 
ar>d 1 tB, snd aimosjt impos.-^iii:,"* ;C- u5;i:K-3 & pufSfe- 
stppgaf aa si-iowi-i in U.S. Pat, f^o. 4,345,600, 

The !LS instfumssm 10 showo so figure 1 op tits 
other bsrtii r-^s tissue reSentiors srsesnss icscatad or; 
the rod 22, ss shown in Fig, 1, so s position 
betw«sf! tfi& sr-vii 14 ^3n^s fct^^so castridgo IS, Such 
s tissue retentinn n-:<-;?:nss p.-t-^fsrafoly compHses s 
tissue rererstion spooi 20 which (s shown in « 
nij:fJ5b«rot the df swings, ^ 

pfoximsl« fiange si! separatao py s snsnK 
fn«n!tjer 33, i hs.' ^Isngtss; Ss, 32 sr* of Qr^aUr 
dlanrsetstf thsri the shaok 33. ss shown irt Rg. 1, in 
additioo, the $hmk 33 h provided wItJi a ?!!ura!lty 
of rsdtaiiy e>a&od?ft8 tissue engs0ing projacSJoos 
o'^ f!d«»s 34 whkin onhsncsths securing of tissue 
to tiis soooi 30, ss h hereinafter tJescrtbed. 

Tns-.-;* rid^tjs, or projeetsons 34, servo t<? 
'^s sSfai'-; th?5 tSissue esgairsBt Im&t&i or nom-ss! n-sove- 
ri^5:-;t With fe-josa to tho s,oooi, Witlte vjsriotjs 
c;!0;scti-,>n f^es-^f'ts; sfu W;:3ths csn i>s chosen with 
.2 v;t:v»/ ^c■^^'<•.r-.i --H-.i s<o«;;ilic tisstK: in mSdd, one 
■j!,:it;5t-;i<5 STJOoi -3(5 contains ^ piurjjiSty of pfojac- 
:.;ons which sppi oxijrsstoly ,040 inchas f1-0 
■r^sf!; hio^i afid wivch measuf« about ,070 tochSfS 
n.S n->mi fro?T! :;rsst to crest, it h beSisvs>cl that a 
preferred ransje of projection heigtit is approst- 



frsatoiy -030 ir^chcs it"!.a f-^nV! of qarnter, >^&>>end- 
sog on tije t>-p«f of iissot ussd. Hov'^sv&r, cih'f'jfern 
projection hoighss may da found SQ fee suitable. 
It !s also noted thsl th« spool 30 h&s a prefer- 
s abio outside diameter of approKimoreiy .5S inches 
n4 mm) and that the spool witfth frons tiangg to 
fsanos is j;>p!-o'''!:"-:ate;v 3c; ;nc'l'«a IS mriij. Of 

snsEP^msnss, dcosnd!n>3 uDon the particijiar 

Hi jippif«;a£ion d^aits-d, ami ;;i.iCi.>i ,;ix'<=';: «:d,v.ii:i&d 
sccordiagiy. For ^xssnjr-e. aho w;u?C'-jt ii'T^it<-sdon, 
csrtem ILS irsstfun-ient instruments m«v t>s found 
irt th« ranges of 21, 23 ^.i>d 33 d^tfisn-ietsrs, 
vs^iioh la the oufsids- ■■!!,!!n« n=;' ;:4 tne ;;!£;Dfi; c;,"- 

IS tridg* iSat the dfets. sn« at the iLS insTrumar-t 10. 
Th« spool 30 k nu5uti;..'o i^e rod 22 i^-. 
fdctionsi ef^5!^ge^^ff>-^'' t- ^>"!f?-A';tn so !i-!,?,t rr;?- ■jk'Og; 
3C> t!?n>:is to fsmatn n j ^et ,"os lic-o an tns- .-od 22. 
fo.jt nvici m ih.v, --^ ;,no< ■> ? ■ i ,k >-o -5f-jv'jd a^or.cj 

S8 itse rod ,v on;y «ft>:r ,5pp icc:> o-- oi « p'Sfd^jter- 
msned exist force lo Jiis spooi 30, or the md 22 
«fhen the spool 39 Is held. It! this rggerd, the spool 
30 is prsfefabiy mads frooi a resilsant matenal. 
On<g atjtch matsrTa! fouRd to bs suisabie is basad 

^5 on xhe comoosition of bervii;.;m suifios snd soid 
bv tfie Sh>?!l Gil Company ^incsar tne nsrne, 
"Ki^.-XYTCN '. Otht; snaterisis s-r^sy is^s u^ssfu; as 
y»'eii. Such rr-siorials, when used to losn'* ;hs spooi 
atid <n conjonctiod vvitii the matafiic rod 22, has 

39 been fosjnd to provide s sui^icisni; fssistance to 
sffding of tha spooi along shs rod, 

tt wsii also ija appracisted that tha outer dis- 
nsfit^f of the spooi 3C>, f isnges 31 and 32 is si i«ast 
slight iass than the insido ctiametor o? the 
35 <;y!?f)ddcal scaipoi '-B, so tnst the spoof 30 can ee 
shifted Of rsscstvod witi->fn the ares surrovjdded ijy 
tns cyfindricai scafpei 18, 

in 3--i siie-rn,s?;vs &n-iood;mant, s modifiad spool 
is -jtihzeo, as show^-: a--. F^g, 2, Tiis sitsrnstive 

40 spool inciydes a p;ufCi;ity o-: ir-w;jr-:liy oKlendrng 
projeotSofts 40, hovjna t^os-red ;-N";ds 41 snd 42, 
The pfoieciions -tO sfo formed to ffiotlonaliy 
engage !he .'od 22 in provide ih« desired 
resJstarsce to aiSding of spool 30 jsiong thu rod 

« 22. -n Fjg, 2, li-o spool 30 is oti'serwiS^ ssmiiar to 
that of -i^--^ pr«fi;rn;d ■^r'-iijov^i.-Ys-.snt, .3s !--,d!Cuiti;d hy 
the onmso nurnt;o:-s :.it!iirad »o !r!d"?at<5 iJJt nar-?, 

sO :5h:>v\,!-: in Rp iS v>pofi!i«d ss ioHows, 

SfJ First,, tha il.S instfujoeot iO ia ir-rsertiSU into ss 
tdfeuisrtsssua Structure stich ass foowei ss shown 
1*1 fig. 5. to fig, 5, a lovser bawsl SO and an upp&¥ 
bowei 51 aro referred to for (fiustrative purp<.>s«s. 
Prior to or after sfjsartmn of the ilS instrument 10 

ss imo the bowef 50, tha knob 25 of -Si'? ILS if'st^o- 
mofst la operated to iS<tfind«i}o,snv':f i«<K'vav -r-xn 
ti->e staple cartridge 15, thus expo^sing the spoof SO 
bstw«;on iha a-.^-vW U^nd th^ s-'Spisv cartudjie 1-3, 
Onoo »ho !LS instrur?u,-n{ -0 s .-ni-jf^ed to ,s 

ss posstton heiovv tne area to bis sr-snas-rfsd. tho 
surgoon feels for ths spooi 30 to insure its 
presance in the open &f«8 between the aovi! 14 
and cartridge IS- Hs iherfiafter gathers m snd 
secures tha tissue of th« bowsi around the spooi 

m 3d betwsen the flanges 31, 3S md agjiinst the 
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pfo|set<ens 34. This c<sn be dor.s: by mcjsins <5t" a 
sufere 52, whseh is wrapped around jhe tissys sn 
Eh«? area fc;>tws>s:i Eh-e seoo? tianges 31.. 32 ^nd is 
tighfsned ;in:^ fk;d so ;5S< to yiXujrssSy ''y^^-^ 
tissue ^Oairsst ihs spooi . l'^lo pui-sis-stnng sutuf>? is 
!oq!;;?i!;d, -fis vvrspssd suiuff? 52 hoid;ng the 
S issue on 5 he projtiir-rions 34 o? ti'je spc'~>! 3S, 
ASvi-fk-iEiveiv. Slid ss shewn in ?i.A, a ci't'ich- 
cibSs; pijssiic t!> 53 ;;o;;i<S l:-:^ us&d in piacs of lha 
sutu'e. Any oH-;-itf syijobis seciJfing rrsssns. 'Siich 
ss Buium '62 or psaaiictie- i;3. couid <if Jo P$ ^;sed 

riiftroisitsr!', <!!i<i -jfioi: E!i-.; sunifs? has b«(?n iied,. 
?or gsampU;, iho !.S;.->por b;>A'0! 51 can fao --sxcisiin 
ffism ths iower bows; ss showfi "so 6, The 
distsi spool fiang® 31 caft be us«d as a cimlog 
guiida it wt!{ b« appreessted that the ss^ure S2 or 
piastsc tie M, after thfs Ifieisfofs Is mads, rstalns 
ihs upper srsd 6f ths tower bowsf SO »oaiitva?y «n 
Jhs $p{)o! SO. Thersaiter, Jha ijppar b<;:-vVo! 5 i can 
b« removed from tJi® .8«v5i" 14 ssri-rt of the its 
;f)stromsf!t IS s,f>d the upper boweS 51 cas-s i>8 
tfanssctfjd to rsmcv^ » dissssiSd poniort, for 
^xsmpie, Onc& She dissassd portiofj hess b^.m 
rarrioved, the transested v:ppsr bcwei SI, having s 
lower &nd 54, is provided vvith a pufss-strsrig 
suture SS> Th« end S4 is gathered about the rod 22 
of the its !«8tfi3m8«t and ovsr g«vil14. The tipper 
md 5S of iowor bowel 50 rgmsJos .^eosmi so 
ths- spooS 30. 

At tiiis poi--!?, the handiK 1'J of the \IS Instru- 
•Y53nt is op«ra£«d £0 shiiJ sbo fe'^vi- 14 toward J^* 
mpi^ cartridge 55 snd t-;> s pfsdi;s.ermi«8d d?s- 
tsnc* betvvsers ths anvi! 14 atid the issdi^g edge 
of the stspi« cartrsdgfi! 15. Thiss is determined by a 
preiims.'isry mossofsmertt of the thickoess of tfi« 
tissue to joioed ahd may be, for example, ot^ 
the erder of 1 to 3 millSmeterg, but rrjay be murs 
m im's depsndffig m the oasur? of tbe t(ss«s$E to 
bg iQtriad 

Asthsanvsi 14 is shifted by rn«^-3.'-5 -^f 'f.-':5r:;o!-! 
of rodS2 jntocarfndg^ ISanc! lo wi- .' -s-o 
icnob 21 Ss operated, ths a.nvji 5.; ;oui c. ere ^^'> 
&i the ypper boml Si irt 3 dirsctioo towsfd the 
distai fiat^g® 31 of ths spooi 30, Tho spool 30 is 
siscs movsd, bowsvor, by the rod mto tho srsa 
surt^unded by the intfemas diameter of the 
cyiiodrica! scsip*! t8, sii ;5s shown irt R9, 8, Once 
tb& spool 30 i-s so posifionod.. s-i '.n ?Iq. 8, ^.. i-tnsr 
Itwsrxl movso-.ors- of tfi« K;d 22 snci iov;; 14 
posisshie smcsethe spool 30 cars now suds on md 
22 by virtijg of Ifs yifriOisbSo friction :v1oyfirT\«n- 
0-f the spool 30 Intc die sc^ipoi 'S srsa tgnds to 
st-ftich ■!-!* and 56 of the iosv?.-- boweS cs<3 around 
tfse forward iinsi o; ihs sfe-pl-j csrtfidge 15. 

Qrsco tho aovif 14 liss bom movstd mto ths 
predsssrmlrssd rslstiot^ship with ttte staple ear- 
Sridg« 15, th« haf?d!e 13 is opofstsxJ so drive 
s.-i-apies fh.'tJogh ihii two layers o? tissu?; iijetwtseo 
me .stspie c<iiincsg«; 15 atio the iftvi; 1.5. Ax tre 
s«;vixs i\r--.e. ih<) t:yisndnoa{ sscoipeS iZ <.{ d;-ve!-s 
forwardiy to -jKoi^,- ti^o bawoi tissue <rAi:i--.ii:h' 
ffojTi rod 22. Ti^if: Uscivss a ritjg or doucshnur of 
bows! Tiss-js f ^-ids; Of. rod 22 &m spool 30. 

.Aocoi-dingiv, a oifouiar^i-ray of stjsplos, such as 
!lius5fa!<5d ifj r-;;j. 5 - with mb/ two of the staples 



iiSit^g sfjowti), ursi^tjrjYiiy joins tf?« lows?r bovvoi 50 
to the uppO!^ bowel 5!, The iLS iostru^iiont tO is 
tnen v«ithdrsyy.n throuofi the lower oovysi 5d. 
iX^srryir-ci who \i tht; uxoisod iowsf «;5d 54 ot iii-s 
uppof Powei 61 snd ths oxclsed upper one; 56 of 
ths Dovvei iiO, as ilis.istra-s:d In rig. b. 

The importsfsca oi tht> f-scSionsS -Sfigsgon-ier;! of 
the spool 3f3 on ?ho -od k2 is -sadiiy spofecitiiod 
ffotn tha foregoing descripno!!. i-irsi, -i^-j spool 30 

fij fntjs! foo-s;3in in one ooshsori on tl-sf? rod 31" so ns n; 

-ii-pi-JjSO b8!V..-sso f !■!« isnvii 1^1 so:-! c<i"tiid«& 1c; 
Yvben th« instf\5msr?t 10 is oponsd within 3 iunien 
vY.'is::-: :!<;; ojionod ins;!';.(fn!3oS 10 is iosor-ad. 
Secondly, it is dessrabie thst the spool 3Q remain 

?s in poeitiost or^ the rod 22 ss the -surgeo-s feels for is 
SEtd ties tmm mmn4 it "Hilrdly, It should 
.•^^rrsafj^ ors the rod 22, reslstloq slidlnis, 

sno roa 2i snrfic-o nirti-isr invv«;d;y, Suoh s 
fricttonal, yieidai^ia is obtalrtsd by ths sir>;auri5 
?ss dissorsbed shove wherein tbSifrsctfooal engage- 
ment resists initial feroe diffgrsmlsls between 
spoo? 30 and rod 22, 

fn pertlcoSar, it will foe ifrsn-iedisrely spprecisted 
that tJ^e lis mstruft'^eftt 10, i.'^ckidiog th« tfssue 
f«i«otlO!i means, such as spcx-'l 30, provides a 
v*fay to ftohsncs tho ari&ston-p-ic; 0? t!.(bvil3r tissLSO 

^ structures, ps.ticuisrty in iin-ilted access <irsss 
such as ti>al shown ;o bsg. 10 whict^ iiSosirstes * 
lower rectai resection pro«eaor«. In soch preco- 
dure, the OS insttumeot 10 Is Itissrted itno the 
r«Gtur« aoid th« p.-ocess steps nisriliofjsd -above 
are eoridu-oJ&d, xi b&mg uorssjcesssry to utsUxe s 
purse-stffrtg suture m the upper end of the lower 
re«*si stun^p RS. ThereiSfter, the upper trehsscted 
bows! U8 dan bs surgteiiy trsstsd, A purs® string 
car? S3S>Sy bo pSscsd so fhe rsmalr-iLng portion of 

40 tho bowsl, whero ac;;<;ss to it Is virsuisSlv t"; snd is 
thereafter sot ovsr the ijovii \a, as iiii-i.!r;5t!?d i": 
Fig. 10, pdor to drewint? tMe snvii 14 sov^ird tns 
staple caitridg^ IS and stspisrig to rejoio ;ho 
bovsfsL 

^ This tsdsolquo fot^Mdee rjurrsefows advantages. 
As mehtiorted above, it ellminatee the require- 
fosn- forpurae-stringmg of the lower roctsi srjnH; 
RS fiod 3s wei! psrmHs the surgeoo to ce-ry out « 
"closed" techfjlque, where th* !ov»-ot rosins i st;.;fn;> 
o>5n tjo olofsod around tho tlS iostf urtjor-t 1 0 srid is 
not open whoio the ixxly diififjg the surgiciji 
procedu-'s Aho. the ilS instrurnsnt 10 Stseif is 
u>tils2ed to i~:oid the -rectal st;.;n-io RS so sn erect 
position ft>t i^irshsf ooi^rsaontsn k;- ihe uaoss.'Ctoo 

SS bowo! US and no rotonsion sutures ssrs: f<5qulr&d, 
Accofdmgly, it untiecssssry for ir-e sur-geon 
to spet>d tedtoi^a time in tn/irsg -o ni-aruisfly 
pf<!d:j(:o ;3 purse-strlnfj so-ore -n tnt.- tower !«:Ctei 
stiprp and trse pi-ocedure c^n he lititixed vvnen the 
''octas stornp is .so tow thai It is !r:^,poiS:bii; 
t> ■..itiii.^e <; osjrsa-string:f59 cievi-^e, isuoh ;3a -ost 

.n rc"! to ti^s sl-ernc-itlve s-'v.bodirnenTs. 
-T;,5otlons:--S isjjove, ;3 non)i:;er <;.f -■^•ioditics.-hor-s j.-nn 
^6 slteratiofss wilt bocotTte r«:adiiy appar-snt. For 
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e)53mpie, it woisid aim b« possibi* to atsa«fh th« 
pyfss^stdt^g surured (.ioper tov«i to the sams 
spooi, !;:Si5$r ;-ri)i;r!d ihi^ fod adiac^nt the spooi. If 
?hg spoorwere wid^^ eno^iQli,.^ it wou;d siso 

■hf3 upper bi)v,'<sl i-rai to o^tac"! tne .'jcvv-:; to tns; 
spooi 30 in the Sin-s rnssr.fijs-r ;js llui k;w&r bcvvsS. 
Also, it viOuM ba possibte ir; sr, upprQntibU-.iy 

means or spoois. omi for tJsa lowsr tubaist Umc- 
turs and osis fer the yppsr tubuiar stmetors, with 
no purse-stfing suture bsmg fequimcS. 

Of ccsufscv !t wrsi r?!s!-> bs appfsdsisd thst the 
&ih-t)snsiJ5C»^ of tne ;-sqi.!ir«:Ti«:--;t for any porlsors of 

msnt 10, when used i^i sryas u) wtsich accsssibU- 
ity $s not psfticiiisriy Mmited, is sSso l^ighfy 
sdvsntsgsous^ 

Snstfurri&ot having a stapi^ osrtndgs, a c-yi^ndfksa! 
scslpsl within the osftHrigs,, af)G s staphs snvJf 
mo-JHissd on s rod extending from fhs st^ipie 
ra?1ndg(j, Ihis afjvil being shifiabis toward the 
sjapie cartridge for fonngtrsg «o«s of the tran- 
s«et«d ttsfauisr tissue structure tog«1ts8f f or stspS- 
Ng, chsmctfidsed irs thsa a Ssssierstsrst^on mmm 
iSO) (S rriowntsd on th» rod 122) accssssb^s 
i>gtyi;gsn m& stsp!« cartfidgs {IS) and th« «nvif 
{14} for bokling an sftd oaf a tubular tissue strtic- 
turs EsrSor to antj ci«Hfig m snssJomfiitfe procs- 
du;«, and hi tr>st the tissus retefJtTot? mssos |30) Ss 
frfc&onsSiy iviounted «n the fod f2.3i and is yisid- 
sbiy sisdabte thsrssSorig. 

2> An instfymsnt ss sisimsd in sisJm whwnjin 
the tissue retention mssns fSOi is movgate 
botwson a to pasitifiti dtoos«tS bstssfsefi the 
as^vsl sfd the stapte ssftridgs (15) for 0tts<;h- 
n-iSnl of a ciosed tubuisr tissu-e stfi-iaurB jhsreto 
<-!\d ii siscond possiion with:n rh-i; ?t3^>ie cartridge 

3, Aft jostromertt as ciasmsd in siTii^r ciasjr; 1 or 
2 whs>r43!ri ti!« J!ss:u« lets-^s-suon n'sa^ns iSO) is 
frictior.siijy rriounted gc- the f<:>d iZ2.] sg&in,^t sxiai 
movement thsreaiong and is yiefcishie for m«v;5- 
mem aiong the tfie rod {22} and wsrhin th<i 
cyilfidritJsS scsipei (18) wh»f5 the anvi! {14) is 
shiftsd towards th^ stspio cajtridgs (1§S> 

4. A« ffistfiimsnt as «laifi?gd in my prssading 
ciesim wh^rgjf) tho tissue f«s»f^ti»n fn«?3f!s com- 
prssss 3 fSangsd spooi 

S« An ?nstnsm8fil as ciasmsd ir- c^^i ; o,--. 
tttssp«oi im) has3 fis«ga{31, 32; e^ivi- ^xi 
inciud&s rjidisiiy sxrending tissosi ;:srv;- 
jsctions IS-'^'s disposed belween tns; f;,5f)«-.^a. 

*3- An infc-i-usrss?!-;; cisimsd in either claim 4 cr 
"> whsjrein th« spooi iSOi nji-s an ;f!tsjrn«i bore 
recfiiving -tis roci iS2}< and wherein eforigatod, 
■5xfsiiy sxtandifig, radiaiiy inwsrdSy projeotir^g 
pr<;Jeo!;(5!-,.3 i40) irifitionajiy etigags tM ro<S wimirs 
she i.-sore, 

?. An instrumont as csieifs^sd \n dsstm 0 wherein 



the ends 42) of ti^s; ;!>-:ai!y exsendino jsroiec- 
t ors <40i CJr*; ; "5 1 a ■» >n"'-> h 

8. Af5 ins-fviman:. cis-.mad in eitPer ciaim 4 o? 
5 wheTtri!--: h-;8 snXioi i30! i^^s sn iPternai bofs 

S defined by s riJ'siiierit surfecs in-- frsoliorsgS, yidd- 
sbis Bngagen-sers wsth the rod., 

3, Ar !r;:;!:L:n5ent «:S oiaimed in any one of 
cia i'-i ■■■ 10 V: A herein the outer dssmster of th« 
;h.oo, ;:;0; -i-is ihan tl-;8 inside dssmetsr of the 

fo c-yiindntx^si scaipei ilS), 

10, A tissue retsmion spool for sn inJxsiumina! 
anastomoEic ayrgicsi siapSing instrument having 
at ieast onH fiarsged ond ssleriding radieiiy cut- 
wardiy of ths spoos snd cyiirjciriosi tirxiua reter) - 

?5 tion surfece .rjcitidino 3 piuralits' of r«dips tissue 
«ngag!n§ prcjectisn n-isans for hoidmg the tissua 
against siidirjc thersfrc-nj, •;hijr3o.5'->r!2{:i5 in tii&i 
sti» spooi i30) has en iniernei bors having vieid- 
abie fnctiorsssi grippirsg rf^easvs (40K 

as 11, A tissue retention spoo^ as ciain^sd if! z'm'm 
10 whsreso t}?« yieidable frictionai §fippirsQ 
mmm comprisss a piurgijty of mi^My «>a®odins 
i«wsrd!y projectiles lugs {40). 
13. A tissue retention spoo? ss claimed in dairr; 

S5 11 wi-iisrcin erjds (<i";, 42? of ti-ie iLigs i4t}5 S!e 
ispefed, 

one df c<aim« 10 to 12 wharsir) the spool is 
forrnsd from a i-eailiam «>at«risl, 

1 , intnjUsmirssias «ns!jSt;!!7K.-!:t.t:|-:as chirufglsehes 
i-^e'tii^sti-vimsn' mit cinen- r-adeneinastK, sioem 

?s ^yiindrjsdsen Sksipsii ;nne; ngfc des Sinsstsss und 
einsin- i^-xi siw-ns &-;s; tiem FisdefsesnsstJ r^i^enden 
Steb beresligen :-iehami;-oR, wobtri d:?r hieiJisn-jboa 
ije-jsn. den I^5sene;ns;^x2 bewegt wsrden kan-;, um 
iXki £ndsrs d«r ciuchtfennien ydhrenfdrmigen 

«j <5eweb€Sj:ruktur mr Ansifisndsrhsfeng 
aussmimenzufShfen, dsdurch gsksnnssichnst, dag 
eine GewebenSekheiievonicntuno <3t3! swischen 
di5f>-s F«df!ntt!r-iS3t;; ;i5) und iism Amboil (14) £um 
Hasten eis'iSS. Enciss der rc- h rente rf^iu-j en Gewebes- 

*> iruknjr vor u;:d v^faiuend rsin^fs. anaston-.otischari 
Vofgar;9«?f5 am S-ais {22: /rugSr-giicf! bsfesti-^J ist 
u'rtd dsfi die Gewsi:.>sruckheitevorri«.hti.if)g [sd) an-s 
Stab {22) ta;bschiu5s:a i>stest:fjt und d5r<>n 
oscfigiebig anfisi-igrytsoissr; kanr\ 

s<? 2v instmmefit nach Arsspruch i, dsdurch 
g8k«nn:saish*\et, daiS die QewsbsrOcichsiter 
vorrichtung ^30} ssiMSBhen s'mef arsten swiss^sen 
dam AtnboS {14} *jf!d dem Fadenasnsaa: {15} 
angsordvietan Steiluny sur dortigen Befastiguftg 

SiS Oiosr g«s;ohioj;:5ef!«r. sohrsnio-miQen (Bewsbe- 
Stfuktur und eir-^sr .rwniien Ss-5ii;jf)g irinerhaib d»s 
faderseinsstKej it^i) bewegiich ist. 

3, ins-riitnorii nsci-; eii-iem der Anspruche t Oder 
2, 0;Ki!i;r<.h v5S:i-;«nf.;:;ju:hf!e!, die Gev-vibsrijcii- 
^a tevcn V -t.,ri<^ Ui *^-^-> \ it 

Bovfe-e^ung dort entiang reibschiOssig isetestigt 
iiod offusf Sewegun:^ iarios des S;.^bss {22^ ofid 
inr>«rf}aib ft^^s xyiinorisci-ien SkisipeHs ilSi nisch- 
gidt, wen« dor Anibei5 {i't- geger :ien !^.jd!3r-,i3t(n- 

ifs ssstr riSi vefschoben wird. 
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6, Imtfumsm ftach Anspruch 4, dsdurch 

Snci!5 eine« Aufsatz {31, 32} suftftfstst und 2WfS- 
chfsn den Auhsizm aog^rscHtg sFch rsdtal 

S, -ifiduri;)-! gskentusichnst, daJi die Spufe {305 
oittfi! Innenboi^irufits Auirisrinie i5«;s Stabea (22) 

fsdial waeh inners rageside Vorsps-Sftgs {40) d«r> 

umfsss«n> 

7, instrument nath Ampmoh 6, d§dyr<xh 
fjekennxs.-ci^nst daS dSs gndsr> ("41, 4Z) dsf sfch 
ox-j efsfsr-K'^ am Vorspwrig® {40) vom Stab 
wsg vBfJungt sind- 

S, instrurrigrst nssch «inem der Aospriidus 4 ods? 

>"«riern«» Ob«fflst;h« sum rstbsd^iSssigsfS, n&tsn- 
r;mb\f}vn tHsngriff mli mtr\ St«b bsstimmi 1st 

3, hsstf um^rtt nsch sm«m <fer A«sprCkjls« 4 bis 
S, dadi-ifch gtskenri^sjchnat, dsS der AuSendiir- 

ment mil ws!ii§st«r!S &!f>em sngefisnschtsn Snds. 
wdehss sich rsdSai suf^arhalfc dsf Spuis emrsckt, 
!jnd giner sylsndarformlgso, ssne Vigbsh! vofs 

!.:; r,v3t3fjfucki-!3:r«o»srffSt5h8, sodsfS das 
n.c^t <!ogfost>>t, dsd^jsfch g«k«"Ui- 

fnii nichgiebigen rssis^nden QmsfvofrichUinsgr) 
mi ;ji.dwe«s;S. 

dadufcn gaksnrissicbnat, daS die nachgisfosge 
r8ii^«d« <sf#fvof rifibajng mss sltie? Vtsfests! voft 

Os$r» (40) bssteht. 

12, G8W8b8!-0ckhsltsspuie< fnach Anspnich 11, 
cSack.rch «Bk«:-nn7«;chnel, (SaS d(« Ersdsn {41, 42) 
der dser; {40! V5;ri0n<st sinci, 

■53. Geweb«rC;ckhaitesi3«i8 oseh «inem der Arss- 
prsicbs 10 bis 12, dsdufs* gsisenttxeEehnet daU 

geblidetiist 

1. tJn« agfss'juss; chiturcjieaie iMraisimirtale 

aga'fss, scaisei cyiindnqu^ 3 i-irstgnewr ds !a 
C3ftau';h8, 5t uois isnoi^isne is a^fslss foom^e sur 
ijfie iigi: hi:i:ar\\ smilti: tk> iii carKiudie S agrafes, 
!'<5ficHjr:-;5: piXivssnS etr;; <::;fpSa(>:ki vs-s's; la car- 
toucns a a^irafes po;^!- fipprocnt-f r'uns de f'smrs 
sx>!;^;>-!!je£. U sp-uc-yri? •iss;ii!ai(e tobuf&ifia 
tranches? f.fan&vsj-isaiampftf ers vu^ dej rj(«jrs1ag«. 
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tissus 530! est s^onte s«r tigs i22\ ^^'man'me 
fi!c:«ess;ibfe sntis; ia cariouche a agiafSiS iVi-} st 
i'enciume i14) pour rsifiin-enJf en pl;5c;y unB nyird- 

s mits d'um stmctuie rJssvilsire subuks^re svsnt et 
f>«f>dafi;t orss pstjc^-surs »niis;sc<!no->.h!U";- es-; cs 
qu& moyen dss rtsKsndon das dsssus (30] j&s', 
mooS^ «n fnctiofi sur Is tJ£?e (22) et peut coulisssr 
d« imanifera reiSchabia iang de caiis-ci, 

?e 2- Un (fxsJr-jfn«rij sHjiofj Ui rsrvsr-idic.jtioti 1 rfarss; 

sequel h moys^i rfg rst&ntion dss Jisisus- ■'30> f;st 
mobiSe entfe lifse prisfr-ikjr:; position S!S;j6« snP'S 
i"apcS;jm« (14; st ia cartovicr-g 5 .sgfsfes {-.B) pour 
y jfxef u»a structure dssuisirs tuts-dairs ^srmas, st 

?*■ sgconde possJioo k i'inief j«uf d« !a eartouchs 

rsv«i>d!cations l on 2 dans i<3qus! movsr-> ds 
reS:e!>iion dss i;s;sus (30) est monss aft frsction ssif 

c.«:iS«-;;i, «i sst f^iSch^bSa vu» cie mouver(is!>J is 
lopg <5S h Tsgg 9t a ilrsjsnsvir du ■iCisipei 
cyiir-dfiqua ilSi. i^uftnc r«nck:mi3 (Vt! sst d«p3i- 
cik: vsrs ;;•! cartDUcha is sg:-3fes i lb), 
zs 4, Ufi instrpttism seion \'um qiJ8icorsqtj« des 
rsvsndfcstsoRS preosdsmos dsns !«qwS is moyeo 
ds rfiiantjoft dss Ijssus issm^srsftd am b(Mm M 

5, Un instmmsr-it saion is r^y^rsdlcstior. 4 dsns 
fisqiffti is bobine i30) a ups jpus (31, 32) ^ chsqus 
sxtremitg comportij dss pfpj«s£ions s'enyS' 
gaant csarss Sss tmm s'§tsridsnt r^diaigrngf^t (341 
dispciS«s«5S sr?jf« !«s ioors, 

6< Ur i!tstnim«m ssion S'uns ou S'sptrs d«s 
revsndicstiof^s 4 ou S dans isqp$i =3 bobsrs^ (SO! s 
«f) aS'isage ir-tsm* f«c&v3fit ia bgs {22}, at dsos 
!i5q«ei des pfoi<;c;ic!n;> aiiongees, s'etendarst axiS" 
isnifts-:?, «i fsssai-ii sstiM^a cadssietTisnt V8f« i'ipfl- 
n«iif i'%t>) seiigwjsns g;-: fdcdon sv«e ia tigs ^ 

7 s, ;-, ns'r ^j-s-sr;! ^ti\on Is revgridictstion 6 dsns 
■fiqu*i !f\Perp:rg& (41, 425 das proisctionf 
;s'<gscstuiar.t ;5xi&S«rn«;?-.t (40) s« Sfirntiftsnt «n bissso 
8f! s'sSoigsant da ia tfg«. 
^ 3. Urs Instmment ssion i'«ns ou i'ai^trs dss 
fevsrsdieationis 4 oti S d^ns iequ§! is bofeins (30) s 
pn ak'!*3ag« inisrrsa aaUn- oar ur;'i sorisce si-asR- 
qus pour pn s^^yirasiv^em -jr- fn;;;sors :-!5i§ch;5bi8 
3v«(.- ia tigs. 

3. Un !r.s5'i.:mf!ri5 K£>;;>n I'uriij qu-jiccf-que <;!«a 
iwar-dicationx 4 a 8 dsn^j isqu<.-i is d;;jnie;rs 
sjxi-srns- de is bobi'^its iSO- ati m-fsrieur su ;i!fir.--®tm 
int-sfrsis do sscsipei cySindrki^ja (18:, 

"SO, Uf5e ijobine d<s rgSendon dg;; tiisijus posjr s-sr-sfj 
ss agrsfeoss chifisf^icais spastsJmosar^tg Intraiuml- 
mk\ mmponapt &ii mains line extfeoKitl ^ jou«s 
s'gtendsm rgdUiiemeot v«rp i";jxigiii5ur da ia 
b«b(n« «t una sur-sce cvlii^drfque <ii< istsinion cjss 
dssijs c(irr)p<orPSf;t uns piurai;',* de n^c-vftns. da 
p"0;SCtiof^s rsdiaij;-; s'tinqa^tjant svjf. i<3s; ti;;:5Vis 
poor en'isjaf-i'^sr i;?? ti$is.-js da oiiss.;;:- dt; c.giig f.;. 
cassct«risg.3 quft ia bobin^j rjO! s un ais^a^js 
irsfgrng sviSf;? des; :r;oyef)s. d j:;;cro;;h;j9=5 iric- 
Uoii reii&cnssbiesi i40), 
fis 11, Une bobi«8 ds retfe-tsop d*s i"isu4 3S:-cn ia 
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r>t<'«»>Tnte4< (iil, 4^) oes psttsss {105 scsni so 

" I fK I bi'^e c*e tio« tS?& tissue 
i ^>n^m iss t-evsod cstions 10 
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